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AIR SALAFETY BOARD
Civil Aeronazatics authority
"fashington, D. C.

The crash of a Pan Ameracan Airways! tian-enginea Zlying boat at Rio de
Jenerro on August 13, 1939, with fatal mjuries 1o all but two of the sixteen
persons aboard was attributed by the nir Safety Board to “loss of pouer from
the left engine auring the landing approach, necessitating an atlempted landing
wnder extremely hazerdous camdaitions" 1n a report transmitted to the Ciwval

heronautics Authority and made public today.

The accident occurred afier a schediuled azr line flaght from liarz throvgh
the Vest Indies and down the east coasbt of South .merieca, the last leg of -hzcl
wes from Victoria, Brazil, to Rio. The report said that tne aircralt nad cir-
cled over Rio and was making s normal approach to tie seeplane landing area ad-
jomang the air line's Ric hase, in accorovance ath the company's estaolisned
operating procedure, when 2t suddenly lost pover fro: the left engine, yaned Lo
the left, and started 2 descenaing twn in the same directiom.

The airplane emtainued to lose altitude and to twrn at « sharper and steep-
er angle mntil zt svrack a caissen anchored at right anglies to a small -sland in
the harbor ammeciately adjacent to 1ts landwig approach path, 411 four members
of the crew and ten passengers were fatally injurcae i tne aceident, one pos—
senger escsping uith serious anc anctnar “ath minor mjariss.

Ample evidence vas cbtainesa doring the 2ar Salesty Boardls investigetzon of
the accadent that the lcft engine sufferea a sudden loss of poor at a critical
time during the landing approach, although, since zveilakile evadence failed to
supply any conclusive cxplaanation for thas loss of rouer, and a dotailed exam-
natzon of the enging, after disasscembly, revealed no indication of structural
failure or rechanical defeets 1a fiaght, the report stated thot Yihe cause of
tre loss of pover fron the left enginec 1s unlmoin." Seilors from the Brazalien
pattleship, :imas Geraes, aachored nearby, +vho 1mmedzrtely 8 am or rovcu to thne
scene of the accadent and participested 1a fircfighliry and rescuc cctivotics
rcre praised by the report for having demonstrated Wa hign wogree of couragc.'

A copy of the full report 1s attached.



nle No. 1353-39
LTE SAFETY BOARD
REPORT
TO THE CIVIL A¥ACNAUTICS AUTHCRITY
OF AN INVESTIGATION O AN ACCIDENT INVOLVINIG ~IRCRAFT

Acecadent involving aircrafi NC 16933 of
Pan Amerzcan Airways, Inc., near Rio de
Janeiro, Brazil, August 13, 1939,

An accident involvang airerafi of Unaited Staues regastry NC 16932, vhile
operating on scneduled trip of Fan American Airways, Inc., havaing occurred in
the vacinity of Rio de Janeiro, Brazil, on the 13th day of August, 1939, wmth |
the resuliant destruction of the aircraft and fatal 1ajuries tvo all but two of
the sixteen persons aboard, the Air Safety Board of tne Caivil Aeronautics Auth-
ity dirceted that full and complete investigation of the accadent, Uursuant
t0 the provisions of Section 702(a)(R) of the Cavil Aercnzatics Act of 1932
(52 Stat, 973, 1013), be wrmediately bepun, and that the fzcis, conditions and
circumstances relating to the accadeont and the nrohable ceuss therecof be detcr-
mned, It was further ordered that the i1nvestaigetaon incluce such facld in-
vestigation and research and such public or pravate acoring or hedarings as
might be considered necessary.

For the purpose of carryang out tne above order, tro lir Safely Board
designated G. C. ialler, Claef of the Tecmnacal Section of the Air Salcty Board,
as 1mvestigator in charge, and Fred ¥. Glass, Cnxcf, Examincrs Scctzon ol the
A1r Safety Board, as legal advaser to the investigator in chierze dvring the
field invastagation in Rio de Janeiro, ano a8 Examincr cmpoicred to order anc
conduct such public or pravaitc hearing or heerings in con;cctlo: R A oTe R Fol
vestagation as the Board mipght direct.

Investigation of the eccident vas begun in Eio de jancaro on thc 24th day
of Awgust, 1939, and the public hearing in commection therc.1ta vas orceree and
held i the city of taamz, Statc of Florada, on the 2rd and 4th coys ol October,
1939, and reopened in the city of Washington, District of Colurbia, on the 6th
of December, 1939, Mr. Glass and lr. .1ller erc assisted and advised daraing
the public hearing, which -1as conducted under the pcrsonal supervision of
Thomas Q. Hardin, Chairman, Air Safety Board, by frank E, Caldwell, Chuci,
Investigation Divasion, Air Safety Board.

Having consadered the evidence adduced zn the invedtiration and the repost
of same made to the Air Safcty Board, thc followang facts, cenditions and cix-
cumstanccs relating to the accident 2nd conclusion as teo the probable cause
thercof arc hereby reperted to the Cival Acronautics Authority pursuant te the
provisaions of Section 702(a){2) of the Civil scronautics Act of 1938:

PACTS, CONDITIONS, AND CIRCULISTANCES

Pan American Airvays, Inc., a corporation organized aad exastang by virtuc
of the laws of the Statc of Nevw York, heving filed application for Certazficate
of Convenicnec and Necessity, pursuant to the provisions cof Scetien 401 of the
1val Acranautics act of 1938, over certain routcs including & route fron lham,
Florida, to Buenos dAires, argenting, operates zs an air carricr cngegcd In
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foreign air commerce between such termwni via certain named intermediate points ,
carryang passengers, property and mail, L
A

A regular scheduled trip of Pan American Airways, Inc,, departed Iliamz,
Florida, on Vednesday, August 9, 1939, enroute to Rio de Janeiro with scheduled
stops at Antalla, Cuba; Port au Prince, Haita; San Pedro de Macoris, Dominican
Republic; San Juan, Puerto Rico; Port of Spaln, Tranadad, Georgetown, British
Guiana; Paramarabo, Dutch Guaiana (Suranam); Cayenne, French Guizna; and the
follow1ng poinits in Brazil: 3Belem, Sao Luiz, Luiz Correa, Cam001m, Tortaleza,
Areia Branca; Natal, Joao Pessoa, Recife, laceio, Aracaju, Salvador, Camavieiras
Caravellas, amd Victoria, In commend of the trip was Captain Aadisca G, Persons
wrth a flaght crew consisting of Captain George B, King, Co-vilot in charge;
Russell Jenkans, radio operator; and Julio Trujillo, stevard,

Captain Persons had been m the employ of Pan American Airvays, Inc., since
June 21, 1929, during vhich tame he hzd accumulated a total of aporqxnmately
10,800 hours of flying time, approximately 560 hours of +inch had been 1n
Slkor”ky hodel S43 and S43B axrcraft. Tith the exception of a five—month period
in 1930, Captain Persons had flovm in the capacity of Capiain during o-s entire
experience 1 1th Pan American sir ays, Inc. Captain King had been in the ermloy
of Pen American &irmays simce October 2, 1933, during vh ch time he nzo accum-
lated 2 total of approximately 4,275 hours of flying time, approximately 230
hours of which vere i1n Sikorsky liodel S43 ana S43B azircrafi, Captain King's
experience had been in the capacity of Co-pilot pracr to Tebruary 23, 1937, on
uhlch date hs was pronoted to the rani of Captain. His experience since that
date included eight months! flying as Captein on rcgular operations of Pansir
do Brasil, an affiliate of Pen American Aireys, Inc., from November, 1737, to
duly, 1938. Captain King was based in Rio de Janeiro during this entire tima,
Botn airmen +ere possessed of required ratings and certificates of competency
for the flaght and equipment involved.

Although Captain King had flovm the .1ami to Rio de Janeiro route and had
been approved as competent and authorized te fly various routes of tne Eastern
Davasion of Pan Amerzcan Airmays, Inc., such 2 pericd of tame had clepsed since
his last flight over part of this route that r:gulations of toth the Caval
Aeronautics Authority and Pan American Airvays required & familierazavion flight
over the route before iﬁ cculd be authorized to fly bebcen the t-.0 points 1n
the status of Captazin, In accordance 1 ith reguler comparny procedare 1n such

1/ Provaszon Ho. 61,5140 (a) of the Cavil Air Regulotaons:

"Reguler routc. After 6 consccutive months! absence from flight
duty over a regular route, or parit thercof, & first pirlet -mll no
longer be decmed compecient for the carrio e of persons in air carrisy
scrvice over such route or jart tacrecf.v
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familiarazation flights, Captain King ves assigned to the flaght hercin in-
volved 2s "Co-pilot in Charge.“g/

The flight proceeded wmathout incident to Port of Spain, Trinidad, arriv-
ing during the afternoon of Tharsday, August 10, 193%. 4 Sakorsky liodel S42
aiurcraft 12s used on the flaght to Port of Spain but at this poant the eguip-
ment yes changed and the flight vas contanued the noxt morning by Captoin
Persons, Co-pilot King, Radio Operator Jenkins and Stoiarae Trujille an NC 16933,
a Sikorsky lodel 843 (flying boat) aircraft of United States registry, menu-
factured by thce Sikorsky aircraft Division of Unitea Aircraft Corporation,
Bradgeport, Connecticut, under date of December 20, 1936, NC 16933 had been
approved by the Civzl Aeronautics Authority for air carrier operation over the
route flowm by Pan American Airways, Inc., bet.con '1ami and Rao de Jancaro
with an approved gross veight of 19,500 pounds. It vas pouered with wuo Pratt
and lhiiney Model SIEG Hornet engines, Serial Fos, (left) 2824 end (raght)
2825, both rated at 750 horsepower, and Hamilton Standard Constant Specd pro-
pellers, hub Models 3E 50-2131 and blade Models 6105 4-18. The aircraft at the
tame of departure from Port of Spaan had been operatca a totel of 3650 hours
rand 12 minutes, while both engines ned been operated 2 total of 1399 nours'i?d
52 manutes, 353 hours and 38 minutes of which had been since laost overhzoul

NG 16933 had departed liiami, Florida, on Avgist 3, 1939 under the command
of Capiain Yeber on regular schoduled operation of Pan Ameracan Airreys, Inc.
and had arraved in Port of Spain on August 10, 1939 afitor maving opercted on
various scheduled trips 1n the Test Indies,

Four 100 gallon main tanks and two 55 gollon rescrve tanks 1astaliled an
NC 16933 gave the aircraft a total gasoline c¢opacity of 510 gollons. Tae 1n-
stallation of the cntare fuel systen, ancladang these & tanks, of WC 16933, is
1llustrated on & blueprant drainng of tlus system designeoted nppendix “AY, at-
tached hereto and mede a part of this report. It 1s to be noied 1n conacction
with such anstallation thet outlets from both main tanks supplying cech engine

2/ Pan American Airuays, Inc. Circulzr lemorandurm No. 449, executed under
date of August 13, 1938 by Edierd P. Critchley, Operations “anagcr,
Eastern Daivision, in effect on the date of thas Iflight, provices.

"Then a palet on an airline training flaght has been desig-—
nated 3Co~pilot in Charge! he 1s under the darect sgpervision of
the Captaim.,

WThe 1Co-pilot in Charge'! wall moke 2ll landangs end toke—oifs,
set 21l courses, and make all corrections for courscs. Hoviwver, 3f
in the opanion of the Captoin there us the possibilaty of the
slightest crror being made 1t 15 +to be clearly undorstood that the
Captain a5 an cherge of the flaight and his orders are fo be corracd
out by the 'Co-pilot in Charge! -1ih regerd to landings, teke-offs,
setting the coursc, ctc.t

Q/ Approved overhsul period for this model cngine for the Sastcrn Division
of Pan Amecrican Airways, Inc. 18 500 nours.
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passed through one vzlve and that the pilot could swatch only from main tanks .,
to the reserve tank and could not select between main tanks to the same engiue. |
Each main tank, as 1s to oe further noted, had a float valve, the purpose of
which was tc close the outlet from the tank wen the gasoline supply became ex-
hausted and tous prevent an air lock an the fuel lanes, Cxperaiente of Pan
American Airways, Inc., however, wath ims anstallation had resulted in the de-
cision to eliminate these float valves and change sthe selector wvalves so as to
enable the pilot to select between the tuo main tanks uvo each engine as well
as the reserve tank. Detailed drammng of such revised fuel system installation
1s alsc 11lusirated in Appendax MA.%  Although such changzes had been rmade in
several similar aircraft operated by Pan fmerican Awrvays, Inc,, no change had
been made 1n the fuel system in NC 16933 as illustrated herein in Appendix ¥a M

The trap proceeded on Fraday, August 11 to Belen, Para, vwhere the aircraft
recerved the regular overnight inspection check and a2 complete change of spark
plugs. The next day the flaght continued te Eecife via schzulled intermediate
pownts ihere another schequled owvernight stop "ras made and the fircralt again
serviced in the company's dhops at that pomnt,.

Scheduled departure *as made the next morning, Suncary, Lugust 13, 1739
and the aircraft procesded touard Fio de Janeiro landing ot iaceio, Aracaju,
Bahia, Caravellas and Victoraia. ComplLitations based on corpany records of the
flaght indacate that the averzge fuel consumption of MC 156933 on the operation
from l1am1, Ilerada, to Port of Spamn, Tranidad, sas 83.9 gallons por hour;
frow Port of Spain to Victoria vas 84.6 gallons per hour, and over the cntire
operation from inara to Victoria was 84.3 gallons rer hour.

The plene departed Victoria, the last gcheduled stop befcre Rio de Janelroﬂ
a distance of approximately 300 miles to the south, 2t 2:31 PN, vith a gross =
werght of approximately 19,000 lbs., including gaseoline, mzil, property and the
followaing passengers, who geVe their addresses as aindicated-

Henrie Mzy Eddy, Lvanston, Iilinois, U.S.A.
James Harvey Rogers, California, U.S.a.
Robert Lendman, Kansas City, lasscur:, U.S....
Zvarisio Gomes laranda, Reeife, Brazil

Anton Cmmundsen, Jr., Rio de Janeiro 3
Emznuel Valensa, Rio de Janeiro

Pablo Iavin, Buenos Aircs, Arg.

Edgar Delly Oliveira, andarahy, Bahaia, Brazil
ilberto Oliveira Santos, Victoria, Brazil
Iueala a. Claveara Santes, Victorae, Brazil
Oz alde Hirth, Ric de Janearo

bario Souto Lyra, Bahia, Brazal

According to records of the Victoria Suation and other avoilaple evidence,
120 gallors of 87 octane fuel +as taken aboard at this point, meking a total
of anproximately 275 gallons cof gasoline abcard at the vime of depariure, dis-
tributed 1n the followang manner: &0 gallons in each of the 1n.o 1nsice main
tanks, 50 gallons ir cach of the tro reserve tanks, and the balance in the two
outside mein tanks (deslgnated in Appondix "AYM attached hereto as tanls 2, 3,
El, B2, 1, 2na 4, respectively).
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Teather condaitions enrcute vere favorable and the aircrafi proceeded to
Rzo de Janeiro in scheduled time, reperting by racdic at 4 20 P.ii,, onc howr
and 49 minutes after departure from Vactoraa, that Rio de Janearo hazo been
sightcd. 7 eather conditions at Rio de Janeiro at the time 1 zre clear with
wrlumtbted vasibalaity. Landing conditions reported te the aircraft as it ap-
proached the city were M ind scubtn southeast six seca choppy ¥Xollsmen 30.16,.M

The aarcraft approached Rio de Janeirc at approximetcly 4.30 P.l . and {leir
directly over the city at an altzitude of approxamately Z000 feet and gradually
circled to the left pessang back out to sea and flying over Nicthoroy, idiich
15 1n an easterly direction from the landing area. The flaght then proceeded
for some distance 1n a northwesterly direction, graduelly losing altitude dur-
ing the rmaneuver until an alititude of approximately 500 feet -2s rewched a male
or so northiest of the landing area, At this point the sircraft turned 1809
and approached the landing 2rca an a normal glide, According Lo company por-
sonnel, the approach of NC 16333 herein descrabed 15 the normal grecedure in
landing internataonal flights at Ric de Janeiro, and zs f72licved raialy for
the purpose of giving passcngers an aeyial vaer of the cily arnd herbor belcore
landings Officiral sunset ot #10 de Janeiro on the Czy of the fligat -cs ap-
proxxrately 5:35 Pl

The lancing area Lo be used by NC 16933 lies bet-ecn the mainland and an
1sland, Iloa dos Cobras, dich lies o short distonce off the mainlwnd to the
northeast and 15 commected vith the mainland by the bridge sloxanaria. The use
of this zrea s prompted meinly by 1ts freedon from svells anc oroximity to
Pan Amexrican's landmg base, though 2s zs To be noted on the dra-zng of the
area attached herevtc as Appendax “BY and made & pert of chis repori, 1ls use
necessitates an approfca over Lhe bracge Alexendria, the top of -hach s 33 feet
above the swrfcce of the iater, and ¢ turn of approxinatcely 10° to 15° shortly
after passing the bridge beiore leveling out for the lendangz.

anchored just off the quays along the northiest side of Ilna dos Cobras
to the left of the flight path of NC 16933 were o diving oell and ceisson,
and Just opeyond on the northeast side of the aslind, vas the Brozilian
battleship, ianas Gerass, designated s, B, and C, rospectively, on apacndix
"BY attached. The davang beli, inch -as located some 00 fect to thz lofd
of the flaght path of NC 16933, was epproxamztely 100 feet in vadth, &5 feet
i height and extended out from the edge of the island for z distance of 145
feet., The czasson, -/Mach vas construacted of steel, 1ron ond concrete and 1.as
the floating enc of a ncarby drydock of the Brazilzan HNavy, was Anchored some
18 fect off shore at an angle of approxumiately 7539 to the shorelinc, and a
distance of 60 fect to the northeast of the divang bell. The caiscon measured
123 feet in length, onc¢ the top deck, which -ms 18 feet chove the veter, varied
in vadth fron approximately 12 feot at sech cad Lo approximatcly 20 foot
the center. The !gnas Geraes, Brazilian baltleship, uas meored slongside the
quay on the northeast side of ile Ilha cos Cobras, a distance of approximetely
135 fcet beyond tnc causson, wath the bov extending out fro- the nortmvcst
corner of the aslanc far 2 sproxamately half the distance of the coisson. The
foredeck of the lanas Goracs 1as only o for fecet hagher sbove the surfocc of
the water than the top of the caisson, although tne gupcrstructure of the
batvleship, vhich vas o shert distance back of the nortlr est corneor of the
1sland at the time an cuestion, rosc to & height of approximatcly 170 fect
above tne surface of the +ater.
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The approach of NC 16933 contanued toward the bridge Alcxandr:ia in a
normal manncr along the lane of flaght deszgnetcd on appendax "BY by the line
from peant D to point E untzl a positron wes rcached, designoied on Appendix
"B os point F, a distance of some 800 fect from the bradge Alexondric ot an
oltatude of epproximately 145 feet. At thas point the careroft suddenly yaved
to the left ond began a gradusl descendaing turn i thais Jzreetion vhich be-
cema sharper as the aircraft progressed. The twm conlainucd until the esircraft
stolled just before rcoching the caisson and struek the coisson oclor the top
and justu back of the northecast cnd. The right motor sbtruck an zron capston on
top of the caisson, broke loosc from the aarcroft and rollen beticca twie rom
brtts on the cnd of the caisson where 1t wedged 1tself, The hull of the air-
craft split open just aft of the leading edge of the ungs and numcrous parts
of the hull, right wvang end interior of the aircraft i crc strovn about the top
of the caisson, A large part of the raght wang ond part of the anterior of
the cabin struck the weter on the opposite sade, whilc the renainder of the
hull and contents, left engine ond left wing dropped into the woter on the
southwest side of the czisson. Fare broke out arummcdicitelr Lfollovanz inpact
znd the top of the caisson was soon 2 mess of flenes. Sotlors on Lhic {ands
Geraes immediately syor and roved to the cawsson #nil ath toe 21d of fire ex-
tanguishers and “ater hosc finally extlngulsnod the blaze, aluiongh ¢ eon—
siderable part of the sarcraft ims destroyed oy the Sire co.ofore their efforts
werce successful. Porsonnel involved in the firce fughtang ond rococcuc oetivatles
demonstrated o kigh degrec of courage.

The left engianc ond wang, bow of the planc, instraint booro, and nomcrous
other perts vhach cither dropped into the vetor con impect or 7ore tlrom nto
the vater from the top of the crasson during the roscuc tork, sani to the bot-
toms The hull and raght vang, howcver, remoincd ofloct leng wnoogh wo be tovecj
to shorc,. 4

The accident resultea i1n the death of cveoryonc aborrd the azreroft wath
the cxeeption of two passengers, Osvreldo Hirth ond Iaric Soute Iyre, The
former sustaincd scricus injurics a2lthough the lotler -os only slaightly in-
Jurcd,

Although conflaictang an the detorled deoscriplions of the mancuvers of the
aircrefi subsequert to the time the left turn above doscrabed -.os begun, besti-
mony of witnessecs indicated that only one engine " es operoiing during the torn,
but thet this cngine vos epparently operating ot high r.p.me unval the noise
ceased jgust before thc aireraft struck the cazsson, Tegtimony of survivoers
indaicated thet there 1ws no ¢xXcitement aboard the airerafi prior te impeet ond
that commations werc norusl 1n every respect.

Divers began work the next norning in brainging o the surface 011 perts

of the aircraft on the bottom. Such operations continucd for severcl days

end vath the e1d of scveral boats, such pards, 2s 1.ell as wwreckoge and debris
from the surface of the 1 ter arnd wop of the coisson, - Lre removed to the
Panzir do Brasil hangar. Detailed iaspection was then mode ond scodings baken
by compeny perscnncl of verlous instrumcnts, controls, ona comoonent parts of
the irecked aircraft. The geoneral condition of the ins rumonts, hovrever, wnd
the fact thet many of the anstrumeal hands moved frecly altor salvege pruvcntcd
any importance being atitached to such recadings, -
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The flap selector valve, though badly buined, indicated a "ilzp dovm?
setting at time of ampact, The tank selector valve of both the right and
left engines was set on reserve tanks, The indivigual engine shut of f valve
of the right engine 12s in the Yoff" position, although defainite 1ndacatzons
vere that this valve setting had been noved during impact.

The raight engine fuel pump was in an inoperative condition dus to camage
by fire. The left engine fuel punp, however, was nct touchen by fire and
tests were run to determine 1ts operative condition. On the first attempt the
punp would not operate, although on removal of salt veler, salt crystal and a
small amount of dirt found under the relief wvalve, 1% functiored norwally.

The raght carburetor was crushed by impact and badly burned by fire. The laft
carburetor, however, was found on dasassenbly to be in good order except for
corrosion. The bubtterfly valves of this carburetor were found to be closed,
although no amportence was attached to such condition as they moved fraely,
The fuel cross—over valve was found to be closed., The ignition syster. vas so
badly burned that no determmatien could be made a3 to ibs condalien av tame
of 1mpatt. .

On subjecting the engine control panel to close examinetion, evidence was
found that fire had reached the comvon shafi of the control belicranks vhile
that part of tne aircraft remazined an the fire area on top of tne caisson, and
hed frozen the segrents on 2t. Wwaen the cockpit broke (sreswéebly when at
fell £from the caisson into the water) all controls -.erc piiled aft Ly the then
Ufrozen! belleranks, Such condition would indicate that at the 1ame of the
accadent the throttles »ers "on'; propeller controls 1 ere 1a "lowr pilch®, and
mxtwre controls were Hfull rach,t

The condition of the vreckage when sprcad out in place on the floor of
the Panair do Brasil hangar definately indacated that fire v.as most iniense
on the raght side of the airecraft in the vicinity of the right reserve fuel
tank. The right wing, aileron and right side of the flap -erc badly burned
whale the left wang showed no sign of fare except in the irmediate proximziy of
the left nacelle. ALl parts of the flap, vhich "ras found 1a “full dom" posi~
tion, and ailerons were accodnted for cxcept a fe feet of the flap to the
right of the center line of the aircrafi.

Bothr the right and left propellers -ere found in position on their re-
spective motors., The right propeller and right motor reomzined on ton of the
carsson and werce damaged only by fire and ampact +hile lhe left engine and Jqtter
propeller rermained under vater for 24 hours. Inspection ol the blades of this/
propeller imdicated thet at had suffered wvory iatile damacc. The only appre-—
¢crable demage, a 90° bend in Mo, 1 klade, mes donc then the notor and osropcller
were lovered on shore by the crane turing salvage operetions. I% was found
necessary to hammer the couwnier-.eight bracket toiards high paleh aa orcer o
dasmantle the propelier. ®No. 1 blace 1ms found to have becn forccd in a posi-
tion abovl 409 lower then normal low pitch and scveral indoxang tecth, bushing
screvis, and dowel pins 1erc found to be shecared, HNo. 2 blade vas slaghtly
benv anc vas 40° past norral high patch. Bushing scro s, dovel pans, and in-
dexang leeth of toirs blade tvrere alse found to be shearcd, No. 3 bladc vas
slightly bent and ires found to be i normal lor patehe DBushing serers, dorcl
pins, and naexing teeth werc normal. The cylinder wes found in aornal lov
prteh and apperently suffered no damage on arpact. Tnc condition of we, 1 cnd
Vo, 2 blades, and the fact that No. 1 blacc shearced the pin torards lov pitch
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and No. 2 blade sheared the pins tovard high paitch, would scem to indicate
that the propcller, vhilc tuwrning slovly or not at all, met an obstruction
betueen these two blades, vhich, when the veaght of the motor borc dowm,
pushed one blade toward high and the other dtovard low pitch. The third blade
remzimed unchangcd. The condation of the propeller was of such a naturc as to
indicate that the left engine was puttang out very latile, 1f any, pouer at
tine of impact.

The right propeller suffered mueh morc damage on impact than dad tue left,
The No. 1 blade was broken in two about 18% from tne tip and yas drivoen about
600 past high patch. Several indexing teeth srere sheared, and bushing scrers
and dowel pins were sheared off. WNo, 2 blade vas bent and a picee about 4"
wide and 10" leng vas torn out about 15" from the tip. Tae blade was past
high pitch about 60° and bushaing screws, devel pans, and scveral indexing tecth
1era sheared, No, 2 blaede wes twned 2 full 180° fror normal high patel;
blade bushing screws and pans were sheared; and indexang tccth were shoared all
around. The counter—ieight brackets of tlo. 2 and No. 3 bledos werce broken off
and No. 1 and No. 2 blaces werc dented in such a manncr os bo indicate Lhat the
leadang ecdge struck first, whale Ho, 3 blade nod decp donts on the troxling
edge. The head of the cylinder 1as forccd off by the Lpact, which alsc forced
the cylinder into high pitch. The general condition of thi.s propeller, parti-
cularly the deep dents and cuts on two blades, 1ould scem to andiesile thal the
right engine was turniag av high r.p.m. at time of 1apact 12vh tho caisson.

Bothi the left and raght motors were then torn don, anc on detarled exara-
nation ana inspection were found to be 1n the follovang conditicas:

Raght Enginc. All eylinders shored signs of intense cxterncl heats, On
two cylinders the cxhaust and on one the 1atake rocker arm housing ias cofie
pietcly knocked off. The poucr scction eppearcd to be in order except for
signs of intense hcat on thc cutside. The swip ves broken in such manner as
to indicate dzmage by impact. The nosc section wes cracked and the nose sce-
taon faixed gear bolts werc shcarcds All push rods -cre bent and housings iere
badly burned =and crushed. All spark plug insulators wers burnea 27.ay. Too
teeth of the impeller reduction gesr vere broxen off snd subsequently fownd in
the housing. A1l bresks vere cleon cub and of such 2 naturc as to 1auicote
that tney were due to sudden stopping of the engine 1haile operating ot a hagh
degrec of pover output. The intake menafolds and cerburetor were badly burned
and crushed. The recr plug insuletors irere burned iy and all accessories
vere badly burncd,.

Left Engane., No covidence of cxvensive farc -wes foand in this motor ox—
cept some scorching of front agnition harncss, coming of iront plug mnsu~
lators and drops of molten aluminum on heads and indoke wanifolds of Fo. 2, 3
and 4 cylanders, vhere the coviing as burned avey. AlL coling fatiings on
the rocker boxcs icre knockea off ana fo. 5 cylindcr antakce and axhieust rocxer
housing 1os broken. S3ome push rods were bent but andications were tnxt tihas
yas done 1 salvage., The nosc scetion, reoar sechblon, accessory scction, re-
duction gearang and poucr scction appeared to be in good condition. The crank-
shaft turmed freely. All cccessorics were in order bul gquite corrcded from
salt maber. The swip wos broken bul the cvadence mndicated that lhais 105 also
done in solvege., The impeller shomed very slight scrotches. The chgans mount’
w28 bent end brokon, and .o lower members vers brogeon in tension wmilc two

3517
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wpper left sade (outside) members were bent in compresszon. A1l i1ndications
were to the effect that at lcast the bend of the uppar members o5 duc to 2
blov on No. 5 cylinder darccted upwrrds ond tovorces the left of the rotor.
The o1l rodaator appeared intect except for salt .ater corrosion.

The conditzon of the engines, especially when consideration s gaven 1o
the condition of the respective propellers, indicates that the left cngine vas
pubting out little, if any, power at the tire of ampact, shale the righ
engine was stall operating at high r.p.m.

Bosed on the 84.3 gallon per howr fucl consumption of NC 16933's wngancs
from Miami to Vactoria, it vos estamcibed thet the sarcroft sovla hove con-
sumed 175 gallons of gesoline during the two hours ond four minutes thet
elapscd betircen 1ts toke~off from Vactorae and 118 crash at Rio d¢ Joneiro.
Sance company rocords shoved that apprexamately thet amount of ftel vos con—
tained an the aareraft!s soan tonks when 1t took off from Victoraiz, the pos—
sibilaty was considered that theso tanks may have run dry ot ¢ eraiticol tame
during the landing cpproach, thus steorbting the scries of events inch resulicd
in the accadent. Homever, os both tank sclector wlves -wre founo turncd on
the reserve tenks, no conclusive cvidence 1s aveilebls, portacularly an vz
of standard company &approach procedurcé/'to indicate or substonticte thot the
striking perallel betwecn the computed consumpbaon of the flight and the esta-
ne ted amount of fuel in the moin tonks hod ony beoring whoteover on the outcome
of the %rap. The plausabilaiy of cccounting for the cecadent on thas theory
suffers stall further beeause of the kmom varistion in the carcr-fo's fucl
consumption on vacious legs of the flaght from Inomy to Vactoraie,

Bcveral other possible causcs for the faxlurc of the leoit aagine, such os
carburctor ice, eic., hoeve been given exnoustave consirderatzon, Houever, since
there 1s no conclusave evidence to indicatc the presence of iy one or comoino-
ticn of such factors, the cowsc of the failure of the left cngane of NC 163933
must remain wmdetcrmincd in the obscrec of more informetaive and conclusive
evidence than is nov available,

47 Pan Amcraicen Aarways, Inc. Circulor Momorandum No. 330 zssucd Augnst 18,
1937 by hdward P. Cratchley, Operstions lonrger, and an offcet on ihe
date of this flaght, provades:

"Cperating Procedure = §~43 Amphibaans

"On the 3-43 amphidians equipped with four mein itonks and two rescrve
tanks, a mininum of 35 gallons of gesolinc wall be cerracd an cach re—
serve tenk leaving any port.

Prior to arraval ad any port, cna prefcraply at the time the mstirumont
check 15 made, the gasoline tank controls 1l be s'mtched to e re~
servc tenks so that the lsnding wall be made teking fuel 1ot 2 source
not affceted by fluctuations of cngine consumption or wnimom crrors of
measurcoment, cither meehanicel or human, ot the seme tame permttang e
sviteh back to the moin tanks af therc 1s any mel-functioning of the re-
gerve tanks, M
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7. The aircraft carcled the caty of Rie de Jeneiro and becgen wnc op- i
proach for landing in an area bet eon the mainlana and Ilha dos Cobras in a
mamner consistent .1th the gencersl cperating, proccdure of the company ai this
point.

8+ The cpproach ias normel untal the aircraft, flying al aa altitude of
aepproxamatoly 145 feet, rcached a point approxaimotely 500 fuet distant fron the
bradge Alexandria, -hich conncets Ilha dos Cobras and the wainland., &t this
pomt the airer~ft »aved 1o the left and began a gracual desconcing turn in
this direction vhich continued ¢t o sharver and steosper angle until just beforc
1t struck a caisson anchored off the nortlnest corner of Ilhe dos Gobras,

9. The aireraft creshed ot epproxanately 4:35 P.i..

10, The accident resulted m destruction of the eireraft by 1rpact and
fire, minor mnjuries to gosscnger llerio Souto Iyre; scracus irjuries Toe pos-—
senger Oswzlde Harth, and letel anjuraies to the other 1 occupeanis,

11l. Persconcl wnvolved in the fire fighting and rescue actavitics dermon—
strated o high degree of ecourags.

12. Avarlable cvacence andaceztes that the matzal yonr to the loft 7 as
caused by loss of power from the loft cngang and thet the cairercit -os main—
tained in a controlled gladang turn follovanz the inataal ya:r to the left,
The cause of thc loss of pover from the lcft engince s wmknotn,

13. Testimony of vauncsses wnd the condition of the propellers end cagincs
of the aircraft aftcr tne ezccident indicsted thet the right enginc 1as opsrat-
ing at hagh r.pen. znd that the left ongine vwos turning at very 1ovr rep.m.
Trom the tine the aireraft bLegan the twn to the left untal 1t creoshed 1nto
the cailssan.

14. Experience of Pan American Air says, Inc,, vith Sikorsky S43-B zir-
craft of the type as NC 16933 indacates that such axrce. ft 1211 lese sltitude
rapidly and yew tovard the znoperrtaive cngine in the event singlc ongine Flight
1s sttompied with the flap dovn.

15, Evadence acdduced during the investagation adicoues thet the carercftls
turn to the lcft in continuation of tle initial ya, “es tho rosult of the
piilot's decasaon to atlempt a landing in the vater to tnc laft of ftac orzginal
flaght path, vhich attempv proved to be beyond the operating capecaitics of
NC 16933 under flight and other conditions exustent at the tare. Further in-
drcations are thet obthor ovaileblce choaces were likoinsc boyond the oporotang
cepacaties of NC 16833,

PROBABLE CAUSE

Loss eof pouer from thc left cngine during the landing approach noccssi-
tetang in ettompled londing under extromely hazardous conditaions.
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